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Abstract 
With the extensive application of WDB, the full use of their data becomes a hot issue of current research. WDB query 
interface is an important way to obtain the WDB data, the full representation and extraction of WDB query interface 
is prerequisite to gain the WDB data. This paper presents the expression of WDB’s characteristics and a method for 
independent data sampling of WDB. Based on the above, the extraction method of WDB’s characteristics is 
introduced based on the independent data samples. Practice show that the method can very well complete the 
expression and extraction of WDB’s Query Interface’s Context information, property information and relationship 
information. 
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1. Introduction 
As the wide use of web databases, web is speeding up to “deepen” [1][2]. There are mass of pages on the 
Internet which are generated automatically by the back-end database, and current search engines cannot 
make indexes to these pages that make the information transparent to users and are called Deep Web. In 
reference [3], deep web is defined as the content that cannot be searched by traditional search engines. 
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Compared with the Surface Web, deep web contains much richer and “professional” (fix to a specific 
domain) information. In 2004, the UIUC made a relatively accurate evaluation to the whole deep web, and 
they suppose that there are 307,000 web sites which offer web database (WDB) and 450,000 web 
databases. So, it has been a hot study-spot in database domain that to implement the retrieval and use of 
the information in web database. 
To query the WDB more efficiently, it is necessary to get the characteristics of the WDB which can 
express WDB’s query interface and its features of data. It is obviously that we cannot obtain the 
characteristics by query all data of WDB, so the only way is by its independent data samples. In this paper, 
we give the expression method of WDB and independent data sampling method, and then the extract 
method of WDB’s characteristics is given. 
2. Related Works 
Related works with the query interface can be divided into two categories：Query Interface Integration 
and Extraction. Before these, the most basic work is to determine the representation of the query interface. 
Query interface is the gateway to access Web database [4], it is the main way to get data from a Web 
database. Therefore, in the Web database research field, it occupies an extremely important position to 
research the query interface mode [5], it is seen as a view established on the corresponding Web database. 
Generally speaking, each deep web query interface supports for a number of query attributes, and the 
pattern of query Interface is the collection of attributes related to this group of fields. Through the 
assignment to the attributes, it generates a query represented by the query interface to Web database query; 
Literature [6] presents a formal expression, which express the whole query interface as a triple, including 
a collection of the relevant information and attributes of the site where the query interface lives at, the 
relationship between query conditions formatted by the attributes. Another theory[7]错误!未找到引用源。 is that the 
entrance of deep web is HTML forms, meta data of deep web is obtained only by filling a form, and the 
form can be seen as a collection on the set of (elements, domain), and the field of an element is a 
collection of values which are associated with the FORM elements. Some elements have a finite field, and 
its values have been embedded in web pages. There are a number of elements that has an infinite field, 
such as single-line text entry box. In theory, it can be a set of arbitrary strings; the latest research shows 
that [8], the query interface is denoted through the combination of label and text/select/radio, for a query 
interface, we can define its interface mode: SI = (a1, a2, ..., ak), where, ai is the property name, label is 
generally used to mark form components on its right or below. The attribute value which users specify or 
enter will serve as a query, so as to find records in the WDB meeting these constraints. Interface mode is 
relatively easy to be obtained, generally if they can find a form to obtain the value of label, you can 
deduce interface mode. 
As Professor Meng Xiaofeng said, the different properties in the query interface have different 
expressions, and these properties can usually be divided into Key words attribute, scope attribute and 
classification attribute. The query to the required information will be affected by the attributes’ 
expressions, relationships and constraints in the query interface, and therefore we need to find a unified 
interface formality. 
3. Expression of WDB’s characteristics 
3.1.  Expression of WDB’s text characteristics 
In a variety of query interfaces, the input field contained the text property had an absolute majority, 
such as title, publisher name, author in Book Search, and job name, company name, job descriptions in the 
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Job Search. These properties were not only the text property, but also because the majority of Web 
databases were relational databases, which mostly describe the contents of the various entities, so the text 
property in the database, compared with the general document, had its own characteristics: 
(1)The text in web database had a very strong correlation, and mostly for the names and attributes of 
the various entities, and compared with the general nature and universal nature of the common documents, 
it had its own unique characteristics; 
(2) Text in Web database often made the entity in natural languages as the main, most did not belong to 
the common words. For example, the "software engineering" in book database, although the "software" 
and "engineering" were two common Chinese words, but their frequency counted in the corpus was far 
lower than in the type of computer database. 
Therefore, we learned from the representation method about the document feature in Chinese text 
categorization, and gave the representation about the text feature in web database, such as formula (1) 
showed. 
>=< ntext tftftfAttr ,..., 21 (1) 
In the formula (1),  represented a text attribute, represents the frequency, n  which 
referred to all the text segmentation of the text attributes represents the number of the key words. 
textAttr )1( nitfi ≤≤
3.2. Expression of WDB’s data characteristics 
In query interface of Web database, there were a certain number of numerical properties, such as the 
price of book search, the number of employees in recruitment website. Because the numerical properties 
had the characteristics of continuity, and the normal distribution had strong universality, we used the 
expectations and biases to represent the characteristics of numerical properties. 
If a property in query interface was a numeric attribute, we can get the expectation μ  and 
varianceσ through the sample data, and the characteristics of the numerical property are as follows:  
),( 2σμNAttrdata = (2) 
3.3. Expression of WDB’s catalog characteristics 
For Categories property, we used the ratio between the number of similar attributes in the Statistical 
samples and the total numbers to represent it, such as (3) shows. 
Attrclass=number of similar samples/number of total sample records  (3) 
In formula (3), Attrclass was equal to the number of similar samples/the number of total sample records. 
4. Key steps for independent data sampling of WDB 
To implement of data sources selection, the first work we must do is to sample the web databases. 
Thinking about that we can’t obtain the records in WDB like local database, the traditional sampling 
method for relation database can’t use in WDB. Because WDB’s query result only can be obtained by 
sending query request through its query interface, we need to construct valid query so as to get high 
quality data from WDB. 
To implement the goal, the following steps must be done: 
1. Construct initial query Q and characteristics vector 
This is a key step for the entire work. As knowing rarely information about the WDB, we need to 
construct the initial query quickly and efficiently and the query can’t return empty results. 
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2. Execute query Q and get query results from WDB 
This step can be implemented easily by many methods. The only attention was that we need to map 
each query condition to WDB’s query interface so that the query request can be submitted correctly. 
When the query was submitted, we need to accept the query result. The result was shown in web page, so 
we must parse the HTML pages and extract the records. This work has been done perfectly, like the works 
mentioned in [9]. 
3. Add the result to sample set S and analyze the query results to prepare for next query 
In this step, the retrieval results in step 2 would be added to the sample set and then, we analyze the 
new sample set and extract its characteristics, compute the conditional probability so as to prepare for next 
query. 
4. Judge if the loop should be broken 
Compute the characteristics of the sample set and save them in memory. If the two characteristics are 
stable, then break the loop. 
By comparing the current characteristics of WDB with last one, the method would judge if the 
characteristics was stable or not. If stable, the method would end. 
5. Construct the next query 
By the characteristics computed in step 3, this step would construct next query.  
6. Go to step 2 
This step would not execute any operation excluding “goto” operation. 
5. Extraction WDB’s Characteristics based on the Sample Data 
5.1. Compute the characteristics of text field 
To do this work, we should segment all the text in sample set S, and counted the frequency of each 
word firstly. 
Secondly, we compared the current set of words with the initial word set. If one word did not exist in 
the initial word set, then it would be added to the initial set. 
Finally, the vector of feature words was generated by each word’s frequency. 
5.2. Compute the characteristics of digital field 
Because the normal distribution was the widest used one in natural world, we adopt it to description the 
characteristics of digital fields. To do this, we need only to compute the expectation (Ex) and variance 
(En). Their formula was listed as following. 
2
ii )Exv(En,n/vEx ∑∑ −== (4) 
In formula (12), vi denoted a value of digital field. 
5.3. Compute the characteristics of catalog field 
To finish this work, the only two things to do were to count the number of records of each catalog and 
generated a vector of all catalogs. 
After computing the characteristics of current sample set S, we saved them in memory and named 
curChrct. At the same time, the previous characteristics were saved to another variable preChrct. 
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6. Conclusion  
This paper presents a representation method about the query interface based on the ontology. The 
method completely describes the context information and the query form information by using OWL 
language, which provides a good foundation for the later classification, integration of the query interface. 
This method also can be made good use of constructing and submitting the query request. In addition, the 
paper also gives the automatic extraction method about the representation, experiments show that the 
method can do very well to extract the context information, attribute information and relationship 
information of the query interface. 
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